Local Inflammation Alters MMP-2 and MMP-9 Gelatinase Expression Associated with the Severity of Nifedipine-Induced Gingival Overgrowth: a Rat Model Study.
Nifedipine-induced gingival overgrowth (NIGO) is characterized by cell proliferation and extracellular matrix (ECM) component accumulation in gingival connective tissues, with varying degrees of inflammation and fibrosis. Impaired collagen and ECM homeostasis may be among the underlying molecular mechanisms that lead to the fibrotic changes that occur in drug-induced gingival overgrowth (DIGO). Because matrix metalloproteinases (MMPs) play vital roles in regulating collagen and ECM metabolism, many studies have been performed to reveal the relationship between MMPs and DIGO. It is thought that the gelatinases MMP-2 and MMP-9, both type IV collagenases, are involved in the development of tissue inflammation and organ fibrosis. However, the few studies regarding gelatinase expression in DIGO are controversial. Recent studies have demonstrated the inhibitory effect of cyclosporine A (CsA) on gelatinase expression and/or activity; however, similar changes have yet to be detected in Nif-treated gingival tissues. In this study, we verified that Nif treatment could lead to gingival overgrowth in rats and that gingival inflammation played a pro-proliferative role in NIGO development. Additionally, we examined the temporal expression of gelatinases on days 0, 7, 14, 21, 30, and 40 during NIGO development. The aim was to investigate whether MMP-2 and MMP-9 played significant roles in regulating NIGO development and progression. MMP-2 gene expression was not altered by Nif treatment alone but was significantly inhibited by Nif treatment for 30 days in the presence of local inflammation. However, no significant alterations in MMP-2 protein expression were detected in the Nif-treated gingival tissue, regardless of the presence or absence of local inflammation. Moreover, Nif treatment could lead to transient and significant increases in MMP-9 gene and protein expression levels in the presence of local inflammation. In particular, active MMP-9 expression increased significantly in the gingival tissue that received the combined effect of Nif and ligation treatment; besides, a temporal, but not significant, change was also observed in the gingival tissue that received Nif treatment alone. Taken together, these results provided evidence that temporal changes in MMP-2 and MMP-9 expression occurred during NIGO development. Nif treatment accompanied by local inflammation regulated MMP-2 and MMP-9 expression, primarily MMP-9, which was most likely associated with NIGO severity. Thus, MMP-9 is a potential contributing factor in the process of NIGO development.